solution in a 50 mL conical centrifuge tube, and the solutions were centrifuged at 5000 rcf for 15 min. The product was washed three times with 4 mL ethanol, then dissolved in 5 mL chloroform. 
Encapsulation of α-

Synthesis and surface modification of CdTeSe QDs
CdTeSe alloyed QDs were synthesized under cadmium-rich condition by pyrolysis procedures reported previously.
[s2] Tellurium and selenium precursors were prepared by dissolving 179 mg of tellurium shot in 2.8 ml TOP and 268 mg of selenium pellet in 3.4 ml TOP, respectively, in glove box. The selenium precursor was mixed with tellurium precursor and additional 2 ml of TOP was added. 163 mg of cadmium acetate dihydrate, 5 ml of oleylamine and 20 g of TOPO were mixed in a 3-neck flask, and heated to 300 ℃ under nitrogen gas flow. Upon reaching the temperature, the mixture of selenium and tellurium precursors was quickly injected into the reaction flask and was kept stirred until alloyed CdTeSe QDs of desired size were obtained. 
Cell viability test
To determine the cytotoxicity of NaYF NP and CdTeSe QD, HeLa cells were treated with NaYF NP, CTAB, and CdTeSe QD. 
In vivo mouse multiplexing image experiment
HeLa cells were grown in culture dishes (Corning) at a density of 5 × 10 6 cells/dish for 1 day. 
Thermogravimetric analysis (TGA) of lanthanide nanoparticles
TGA analysis was performed to determine the concentration of α-NaYF 4 :20%Yb
3+
, 2%Tm
NPs in chloroform solution. Before TGA, the solution was dried in vacuum oven at 70 °C for 6 h to evaporate chloroform. The range of analysis temperature was between 25 °C and 500 °C and the speed of temperature increase was 10 °C/min. (Fig. S4 ) Almost all organic molecules that are expected to exist in NaYF NP solution have boiling temperature < 400 °C. The concentration of NaYF NP was calculated assuming that remaining substances in chamber at 500 °C consist of pure NaYF NP. Calculation of concentration requires the density and volume of NaYF NP. The volume of NPs was calculated by using the average particle size obtained from TEM images, and density was calculated from the reference data of sodium yttrium triofluoride. To acquire the density of NPs, we assumed that the ratio of yttrium to ytterbium to thulium in NPs is the same as that of precursor, and that the lattice constant of NPs is the same as that of sodium yttrium trifluoride.
TGA results were verified using simple calculation using the doping condition and the , and our NaYF NPs include on average 4900 Yb. The ratio between La elements was assumed to be unchanged from the precursors in reaction to the actual NP composition; this assumption is known to hold quite well.
[s5] Interactions of La elements within NPs such as self-quenching were neglected.
Specification of multiplexed NIR imaging setup
Our multiplexed NIR imaging setup (Fig. S5 ) follows a previously-reported setup. Hamamatsu model ORCA-AG camera was used to obtain NIR fluorescence images.
Fluorescence from the sample was split to the cameras using a 700 nm dichroic mirror (Chroma Technology Corp.) (Fig. S5) . A motorized filter wheel was placed in front of NIR camera for multispectral imaging. A 750/40-nm band pass filter (BPF) and a 830-nm long pass filter (LPF)
were used to obtain fluorescence images of QD750 and QD900, respectively. A 800/40-nm BPF was also used to obtain fluorescence images of QD800 and NaYF NP. The monochromatic signals of NIR camera were mapped to visible color images using control software written in LabVIEW 8.5 (National Instruments). 
